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The Cryogenic Dark Matter Search (SuperCDMS)
IS one of several collaborations performing
-experlments to directly detect dark matter particles
' Wlth masses smaller than ten times the mass of
o RS theproton

These dark matter particles (also known
as WIMPs or “weakly interacting
masswe partlcles ) could be detected

- - directly using sensitive .

‘ detectors* located in underground

= laboratories, to shield them from
~interactions of normal matter particles.

Such dark matter interactions would
| deposit a small, but measurable,
-amount of energy in an appropriately
sensmve detector by elastically
scatterlng from nuclei.

“*silicon and germanlum crystal detect|on

in which the collisions trigger tiny.vibrations



« NEXUS: Set up a clean, low-
background, accessible testing facility for
prototyping and testing next-generation
cryogenic crystal experiments using the
NuMI access tunnel at Fermilab.

« The NEXUS experiment will be focusing
on cryogenics and detector shielding.
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My Task:

***Eind a way to reduce the
amount of light leakage in the
detector system.***

There is dark matter data being
analyzed now that will be used in
the model | create as soon as it is
finished.

“Black-Body Radiation”
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What I have been doing:

- : : Jjupyter Blackbody2 Last Checkpoint: 20 hours ago (autosaved)
— Jupyter Photon Electron Conversion (1) Last Checkpoint: Last Friday at 1:52 PM (autosaved) :
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In [184]: M |dQdE(numpy.array([5.0]), numpy.array([1.8])) #def deE(x,ly, F=1.@):
r # for y 1in dQdE:
out[184]: (array([ ©, 1, 2, 3, 4, 5, 6, 7, 8 9,18, 11, 12, 13, 14, 15, 16, # y = planck(energy, T)
17, 18, 19, 2o, 21, 22, 23, 24, 25, 26, 27, 28, 29, 3@, 31, 32, 33, # yQ = dQdE(x, y, F=1.8@)
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 5o, # result = np.zeros_Like(yQ,dtype="float")
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, # return result

68, 69, 7@, 71, 72, 73, 74, 75, 76, 77, 78, 79, 88, 81, 82, 83, 84,

85, 86, 87, 88, 89, 9@, 91, 92, 93, 94, 95, 96, 97, 98, 99]),
array([3.42185263e-85, 9.99839271e-01, 1.265182192-84, ©.00000060e+00,
©.206000002+00, ©.200002202+00, 0.990000802+02, ©.99000900e+09, C:\Users\jillg\JupyterFiles\lib\site-packages\ipykernel launcher.py:45: Ru
0.00000000e+00, 0.02000008e+00, 0.0P000080e+00, ©.00008000e+00,
ZIQG%%%ETEE: g.aaeeeeaeeT32: :.eeeeaeaaefgg, g.BBBQGBBBeTEE: 1e1Blackbody Radiation at Various Energies
8. +80, © +60, 9. 100, © +00,
8. +e0, 0. +60, 9. +00, 6. +00, 5
0.00000008c+00, 0.00000008e+00, 0.0P0AEABR+00, 8.0000B0BGe+00,
0.00000008c+00, 0.00000008e+00, 0.0P0AEABR+00, 8.0000B0BGe+00, 4
0.00000008c+00, 0.00000008e+00, 0.0P0AEABR+00, 8.0000B0BGe+00,
0.00000008c+00, 0.00000008e+00, 0.0P0AEABR+00, 8.0000B0BGe+00,
o. +e0, © 100, © 00, © +00, g3
o. +e0, © 100, © 00, © +00, &
L 0. +06. @ +60. @ +08. 8 +00. 2
In [185]: M | dQdE(numpy.array([1€.8]), numpy.array([1.8])) 1
out[185]: (array([ @, 1, 2, 3, 4, 5, 6, 7, 8, 9, 1e, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 3@, 31, 32, 33, 0
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34, 35, 36, 37, 38, 39, 4@, 41, 42, 43, 44, 45, 46, 47, 48, 49, 5o,
51, 52, 53, 54, 55, 56, 57, 58, 59, 68, 61, 62, 63, 64, 65, 66, 67,
68, 69, 7@, 71, 72, 73, 74, 75, 76, 77, 78, 79, 8@, 81, 82, 83, 84,
§=3-4 [a 7 2R Q (=1~} Q1 [=le] Q3 QA =14 Qe Q7 Q Qo)




— Ju pyter Blackbody2 Last Checkpoint: 20 hours ago (autosaved) : Ju pyter Blackbody?2 Last Checkpoint: 20 hours ago  (autosaved)
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ylim(le-10, 1e25) loglog(np.array(energy),np.array(planck(T))/6242el5, label=str(T)+ 'K")
x1im(min(T),max(T)) xlabel( 'Energy (ev)')

leg:nd() ylabel('Rate (Hz/eV)')

g;l O ylim(le-18,1e25)

show() x1lim(min(energy),max(energy))

legend()

grid()

#plt.show() show()

C:\Users\jillg\JupyterFiles\lib\site-packages\ipykernel_launcher.py:1

if sys.path[e] == '': C:\Users\jillg\JupyterFiles\lib\site-packages\ipykernel_launcher.py:45: R
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Here we can see the rate of various energies as a function of Here we can see the rate of various temperatures as a function of
temperature. There is a lower rate of the higher energies (1-2eV) at energy. The rate of all temperatures seem to be higher at lower energies
around 100 K whereas there is a lower rate of the lower energies (0.001 (around 0.00001 eV). The higher temperatures (77-100K) tend to have
eV) around 0.1 K. The rates of the energies seem to increase and then consistently higher rates at most energies whereas the lower
level off as the temperature increases. temperatures’ (1-4.2 K) rates drop drastically as the energies increase.




